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         Marks:
     10 l.In Class, we discussed the open addressing method of resolving collisions. In
         particular, we covered linear probing, random probing and double hashing techniques.
         Another probing method is called quadratic probing. Suppose that a key value initially
         hashes to position d and a collision results. On its first attempt to resolve the
         collision, the quadratic algorithm attempts to plaee the key at position:
         
             d+ sqr(1)
         
            If a second attempt is necessary to resolve the collision, position:
            
             d+ sqr(2)
         
             is probed. In general the rth attempt to resolve the collision probes position
         
             d + sqr(r)
         
         
         with wraparound taken into account.
         
         (a) Assuming the following hashing funetion
         
         H(x) = (x mod 9) +1
         
         Find the positions where the following sequenee of keys will be stored:
         
         23
         68
         32
         86
         
         (b) Using the hashing function
         
           H(x) = (x mod 10) + 1
         
          with a table size of 10 and an initial hash position of 6, whieh loeations will never be
          probed when a eollision oecurs.
          
         . Given the following adjacency list of a graph:
         
         a:b,c,d
         b:a,e,f
         c:a,d,e,g
         d:a,c,g
         e: b,c,f
         f:b,e,g,h
         g:c,d,f,h
         h:f,g
         
         Starting at vertex "a" give the result of doing a:
         
         (a) breadth-first traversal
         (b) depth-first traversal

           (omitted due to scan limitations)
         
         
                    In a node of the tree, the first item is the key and the second item is the current
                    weight of the node.
                    14
                    i) What is the expected average length of search for this tree?
                    
                    ii) Draw the height-balanced tree that is created by inserting the nodes into an
                    initially empty tree according to a postorder traversal of the given weight-balanced
                    tree.
                    
                    iii) Assuming the same relative frequencies of access as given in the weight-
                    balanced tree, what is the expected average length of search for the tree you
                    constructed in part ii).
                    
                    iv) Draw the weight-balanced tree that would result if node 'S' is accessed twice
                    and node 'I' is deleted from thc weight-balanced tree.
                    
               4. Assume there is a perfectly balanced binary tree, rooted at node r, with n = 2~
                  nodes in it. The following is an an algoAthm which performs an inorder traversal of
                  - the tree:
                  14
                  procedure inorder (current_node)
                    if current_node is a leaf
                    then print(current_node)
                    else
                      inorder(left subtree of current_node)
                      print(current_node)
                      inorder(right subtree of current_node)
                  end inorder
                  
          -- '        If the procedure is invoked with argument r, indicate (in terms of n) the efficiency
                      of the algorithm. An active operation analysis is sufficient. Show how you came up
                      with your answer, in particular indicating the recurrence relation and how you
                   - solved this recurrence relation.
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